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 Abstract
Background: Fetal growth restriction (FGR) is the reason of high prematurity rate and its later complications. Re-
striction of utero-placental circulation, which could be changed by IURG treatment, plays the main role in FGR. The 
results of changes in apoptosis-related genes expression due to FGR treatment may help further in the prevention 
and treatment of FGR.
Material and methods: Caspase-3, Bax and Bcl-2 expressions in normal pregnancies and those complicated 
by treated and untreated FGR have been compared. The study was conducted in 2005-2006 at the High-Risk 
Pregnancy Unit of Medical University in Łódź and Kopernik Hospital in Łódź.
Caspase-3, Bax and Bcl-2 expressions were assessed by immunohistochemical method. Bcl-2 was assessed in 
the trophoblast, Bax and caspase-3 in the decidua and the trophoblast.
Results: The mean value of Bcl-2 in the trophoblast was 58.8±12.7 in the FGR-untreated group, 37.0±0.5 in the 
FGR-treated group and 65.7±6.9 in the control group. 
In the FGR-untreated group the mean value of Bax expression was 60.6±10.7 in the trophoblast and 32.0±7.3 in 
the decidua. In the FGR-treated group the mean value of Bax expression was 42.2±12.2 in the trophoblast and 
20.9±6.4 in the decidua. In the control group the mean value of Bax expression was 13.6±2.2 in the trophoblast 
and 6.6±6.8 in the decidua.
In the FGR-untreated group the mean value of Cpp-32 expression was 40.1±9.1 in the trophoblast and 42.6±.12.5 
in the decidua. In the FGR-treated group the mean value of Cpp-32 expression was 21.3±6.8 in the trophoblast and 
23.7±5.1 in the decidua. In the control group the mean value of Cpp-32 expression was 13,6±6,3 in trophoblast 
and 11.6±5.3 in the decidua.
Conclusions: Increased expression of pro-apoptotic proteins in the placenta might be one of the reasons for FGR 
development. The treatment used in the FGR group decreased the process of apoptosis.
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pro-	 and	 anti-apoptotic.	Anti-apoptotic	 proteins	 of	Bcl-2	 group	
decrease	apoptosis	by	decreasing	cytochrome	C	release	and	blo-
cking	caspase-9	activity.	This	action	could	protect	mitochondrial	























Hipotrofia wewnątrzmaciczna (FGR) wiąże się z wysokim odsetkiem wcześniactwa i jego późniejszych powikłań. W 
patogenezie hipotrofii główną rolę odgrywa ograniczenie przepływu maciczno-łożyskowego, co może być modyfi-
kowane przez stosowanie terapii. Uzyskanie zmian zachodzących  podczas leczenia w zakresie procesu apoptozy 
może wpłynąć w przyszłości na sposób zapobiegania i leczenia hipotrofii wewnątrzmacicznej. 
Materiał i metody: Porównano ekspresję kaspazy-3, Bax i Bcl-2 w ciąży niepowikłanej i powikłanej hipotrofią we-
wnątrzmaciczną z podziałem na kobiety nieleczone i leczone. Badania były prowadzone w Klinice Patologii Ciąży 
Uniwersytetu Medycznego w Łodzi w latach 2005-2006. Ekspresję  kaspazy-3, Bax i Bcl-2 oceniano metodami 
immunohistochemicznymi. Białko Bcl-2 było oceniane w trofoblaście, Bax i kaspaza-3 w doczesnej i trofoblaście. 
Wyniki: W grupie nieleczonych średnia wartość ekspresji Bcl-2 w trofoblaście wynosiła, 58,8±12,7, w grupie leczo-
nych 37,0±10,5, w grupie kontrolnej 65,7±6,9. W grupie nieleczonych średnia wartość Bax w trofoblaście wynosiła 
60,6±10,7, w doczesnej natomiast 32,0±7,3. W grupie kobiet leczonych średnia wartość ekspresji w trofoblaście 
wynosiła 42,2±12,2, w doczesnej natomiast 20,9±6,4. W grupie kontrolnej w trofoblaście wynosiła 13,6±2,2, a w 
doczesnej 6,6±6,8. W grupie nieleczonych średnia wartość kaspazy-3 mierzonej za pomocą aktywności Cpp-32 
wynosiła w trofoblaście 40,1±9,1, a w doczesnej 42,6±12,5. W grupie kobiet leczonych średnia ekspresja Cpp-32 
w trofoblaście wynosiła 21,3±6,8, w doczesnej 23,7±5,1. W grupie kontrolnej w trofoblaście wartość ekspresji Cpp-
32 oceniano na 13,6±6,3, w doczesnej uzyskano wartości 11,6±5,3.
Wnioski: Podwyższona ekspresja białek proapoptotycznych w łożysku może być jednym z powodów rozwoju 
hipotrofii wewnątrzmacicznej. Leczenie zastosowane w hipotrofii wewnątrzmacicznej obniżyło oceniane parametry 
apoptozy.
 Słowa kluczowe: apoptoza / kaspaza-3 / bax / bcl-2 / hipotrofia wewnątrzmaciczna /   
     / łożysko / leczenie / 
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Materials and Methods 
	 The	study	was	conducted	in	2006-2007	at	the	High	Risk	Pre-
gnancy	Clinic	of	Medical	University	of	Łódź.	A	written	informed	
















































































Cpp-32	 in	 the	 decidua	was	 17.5,	 the	 highest	was	 65.5	 and	 the	
mean	value	was	42.6±12.5.	 In	 the	group	of	 intrauterine	growth	











 In	 our	 study	 the	 etiology	 of	 FGR	was	 unknown	 and	 such	
inductive	 factors	 as	 cigarette	 smoking,	 hypertension,	 genetic	
disorders,	 infections	 in	 early	 pregnancy,	 cholestasis,	 heart	 and	
urinal	 tract	diseases	were	excluded,	owing	to	which	our	groups	
of	 patients	were	 very	 similar.	 In	many	 studies	 on	 fetal	 growth	
restriction	those	factors	were	present	and	could	have	changed	the	
results.




have	 restrictive	 action	 on	 blood	 vessels,	 cause	 the	 decrease	 of	
mother-to-fetus	 exchange	 and	 may	 initiate	 FGR	 in	 pregnancy.	
An	 improvement	 of	 blood	 circulation	 leads	 to	 the	 decrease	
of	 free	 radicals	 reactions	 and	 to	 the	 reduction	 of	 small	 vessels	
restriction.
	 Some	of	the	parameters	of	lipid	peroxidation	process	cause	
destruction	 of	 the	 mitochondrial	 membranes	 in	 the	 central	
nervous	 system	 and	 of	 other	 tissues,	 what	 can	 also	 cause	 cell	
destabilization.	
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Table I. Bcl-2 expression in the trophoblast in the compared groups (values from 10 zones of vision). 
 
Table II. Bax expression in the trophoblast in the compared groups. 
 
Table III. Bax expression in decidua in compared groups.  
 
Table IV. Cpp-32 expression in the trophoblast in the compared groups. 
 
Table V. Cpp-32 expression in the decidua in the compared groups. 
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restriction	we	 found	higher	 expression	of	Bax	 than	 in	 the	 con-
trol	 group,	 that	means	 higher	 activity	 of	 the	 apoptotic	 process.	
The	importance	of	apoptosis	cascade	for	the	normal	function	of	
the	 trophoblast	 is	 a	well-known	 fact.	Apoptotic	 changes	 in	 the	
trophoblast	have	been	described	 in	many	complications	of	pre-
gnancy	[8].	





















	 Our	 results	 are	 in	 disagreement	 with	 the	 observations	 of	
Endo,	who	found	no	significant	difference	in	Bax	expression	in	
the	normal	and	FGR	placentas	[9].	In	our	study	in	both	regions,	















	 Immunohistochemical	 analysis	 shows	 significantly	 higher	
expression	of	the	active	form	of	caspase-3	in	FGR	than	in	a	nor-
mal	pregnancy	in	data	presented	by	Endo	[9].
	 Our	study	shows	similar	 results	of	caspase-3	expression	 in	











to	 antagonize	 cell	 death	 process	 by	 activation	of	multiple	 anti-
apoptotic	 pathways	 in	 the	 placenta	 to	 be	 potentially	 useful	
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